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traar is claimed is: 



y. ii a cylindrical magnetron comprising: 

* ' a rotatable cylindrical target; 

l^C£ ,,, ! ' ; ' '■ an elongated center magnetic section of a first 

; polarity positioned within the rotatable cylindrical 
target, the elongated center magnetic section being 
essentially linearly arranged in a single row; and 

an outer magnet section of a second polarity 
positioned within the rotatable cylindrical target and 
10 arranged around the center magnet section such that 
spaces are defined between the outer magnet section and 
the elongated center magnetic section, wherein the 
elongated center magnetic section and the outer magnet 
section define a magnetic field to enclose a racetrack 
15 shaped plasma around a center area, the racetrack 
defining an inner edge around a non-plasma center area 
and an outer edge, the inner and outer edge being at the 
cylindrical target, the racetrack having roughly 
parallel leg portions and roughly parabola shaped end 
20 portions. 



X 2. The cylindrical magnetron of claim 1, wherein the 

i . outer magnet section comprises side pieces arranged 

laa^'i-'" i adjacent to the elongated sides of the center magnet 
, ■ 25 section and end pieces arranged adjacent to the ends of 
p: i - the center magnet section. 

3. The cylindrical magnetron of claim 2, wherein the 
.:^v side pieces are closer to the center magnetic section 

than the end pieces are to the center magnetic section. 

d -j - X 2_ 
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4. The cylindrical magnetron of claim 1, wherein the 
outer magnet section comprises side pieces arranged 
adjacent to the elongated sides of the center magnet 
section and wherein the elongated center magnetic 
section and the side pieces are rectangular in cross- 
section with the outer faces of the elongated center 
magnetic section and of the side pieces being 
approximately tangential to the planes defined through 
the center of rotatable magnetron and a center line of 
the outer faces . 



If 5. The cylindrical magnetron of claim 1, wherein the 
ciea$a£ce between the outer faces of the center magnetic 
element and the cylindrical target is approximately the 
same as the clearance between the outer faces of the 
side pieces and the cylindrical target. 




diet* 6. The cylindrical magnetron of claim 1, wherein the 

, ^.v,* magnetic field at the cylindrical magnetron near the 

" maijn We/ ends of the outer magnet section is approximately the 

VKfuluA; same as the magnetic field at the cylindrical magnetron 



;te p- 9 near the center of the outer magnet section in order to 

^"' <: help maintain the magnetic bottle effect. 



s 



etftd 7. A cylindrical magnetron comprising: 
r(vc**-.<tc f v - a rot atable cylindrical target; 

an elongated center magnetic section of a first 
polarity positioned within the rotatable cylindrical 
target, the elongated center magnetic section being 
essentially linearly arranged in a single row; and 

an outer magnet section of a second polarity 
positioned within the rotatable cylindrical target and 
arranged around the center magnet section such that 



15 



: spaces are defined between the pjJtter magnet section and 
the Elongated center magnetic section, wherein thev 
elongated center magnetic section and the outer magnet 
section define a magnetic field to enclose <a racetrack 
shaped plasma around a center area, the racetrack 
defining an inner edge around a non-plasma center area 
and an outer edge, the inner and- outer edge being at the 
cylindrical target, the racetrack having roughly 
parallel leg portions and roughly triangularly shaped 
end portions. 

^ 8. The cylindrical magnetron of claim 7, wherein the 
Cf.3+r'.^ outer magnet section comprises side pieces arranged 
adjacent to the elongated sides of the center magnet 
section and end pieces arranged adjacent to the ends of 
5 the center magnet section. 



C 1 . d + c ! .* ~ 9 * The cylindrical magnetron of claim 8, wherein the 
side pieces are closer to the center magnetic section 
than the end pieces are to the center magnetic section. 

rj t y 4 c ~ 3L0. The cylindrical magnetron of claim 7, wherein the 
outer magnet section comprises side pieces arranged 
adjacent to the elongated sides of the center magnet 
section and wherein the elongated center magnetic 
5 section and the side pieces are rectangular in cross- 
section with the outer faces of the elongated center 
magnetic section and of the side pieces being 
approximately tangential to the planes defined through 
the center of rotatable magnetron and a center line of 
10 the outer faces. 
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_ 11. The cylindrical magnetron of claim 7, wherein the 
:\.^kC.S " clearance between the outer faces of the center magnetic 
element .fmd the cylindrical target is approximately the 
same as the clearance between the outer faces of the 
5 side pieces and the cylindrical target. 

! +C ? 6- * 2, * he c Y lindr * cal magnetron of claim 7, wherein the 
C# * magnetic field at the cylindrical magnetron near the 
ends of the outer magnet section is approximately the 
same as the magnetic field at the cylindrical magnetron 
10 near the center of the outer magnet section in order to 
help maintain the magnetic bottle effect. 



<Ft{#tt- 13. A cylindrical magnetron comprising: 

■fi(£-tyftcU - a rotatable cylindrical target? . 

an elongated center magnetic section of a first 
is polarity positioned within the rotatable cylindrical 
target, the elongated center magnetic section being 
essentially linearly arranged in a single row; and 

an outer magnet section of a second polarity 
positioned within the rotatable cylindrical target and 
20 arranged around the center magnet section such that 
spaces are defined between the outer magnet section and 
the elongated center magnetic section, wherein the 
elongated center magnetic section and the outer magnet 
section define a magnetic field to enclose a racetrack 
25 shaped plasma around a center area, the racetrack 
defining an inner edge around a non-plasma center area 
and an outer edge, the inner and outer edge being at the 
cylindrical target, the racetrack having roughly 
parallel leg portions and roughly semi-ellipse shaped 
30 end portions. 
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I i> 4 e 1 .^ * * 4 - Th ^ cylindrical magnetron of claim 13, wherein the 
outer magnet section comprises side pieces arranged 
adjacent to the elongated sides of the center magnet 
35 section and end pieces arranged adjacent to the ends of 
the center magnet section. 



c'. 12 V c ! -3 ^lS, The cylindrical magnetron of claim 14, wherein the 
side pieces are closer to the center magnetic section 
than the end pieces are to the center magnetic section. 

\ 

-l.n+cL'-j = 16 ' The cylindrical magnetron of claim 13, wherein the 
outer magnet section comprises side pieces arranged 
adjacent to the elongated sides of the center magnet 
section and wherein the elongated center magnetic 
section and the side pieces are rectangular in cross- 
section with the outer faces of the elongated center 
magnetic section and of the side pieces being 
approximately tangential to the planes defined through 
the center of rotatable magnetron . and a center line of 
the outer faces . 

1.13 * tig c 17. The cylindrical magnetron of claim 13, wherein the 
clearance between the outer faces of the center magnetic 
element and the cylindrical target is approximately the 
same as the clearance between the outer faces of the 
5 side pieces and the cylindrical target. 

I.13+c*-£ - 18. The cylindrical magnetron of claim 13, wherein the 
magnetic field at the cylindrical magnetron near the 
ends of the outer magnet section is approximately the 
same as the magnetic field at the cylindrical magnetron 
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near the center of the outer magnet section in order to 
help maintain the magnetic bottle effect. 
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19. A cylindrical magnetron comprising. - 
a rotatable cylindrical target; 

an elongated center magnetic section of a first 
polarity positioned within the rotatable cylindrical 
target, the elongated center magnet section being 
essentially linearly arranged in a single row; and 
defining an axis; and 

an outer magnet section of a second polarity 
positioned within the rotatable cylindrical target and 
arranged around the center magnet section, wherein an 
end portion of the outer magnetic section beyond the 
center magnetic section slopes gradually toward the 
axis. 




JD 

25 ?0. The cylindrical magnetron of claim 19, wherein the 
elongated center magnet section and the outer magnet 
section are comprised of rectangular block elements, 
wherein the ends of the outer magnetic section includes 
at least two rectangular block elements on opposite 
* cl - 19 , 30 *Tides that are "spaced closer""' to one another without 
"Sl c^r contacting than ^"rectangular block elements on 
J Jc^d k«ss?i opposite sides \ at the center of the outer magnetic 
C£i*<vle section. • ^ >( ,, n: 

xo4d £ = 21. The cylindrical magnetron of claim 20, wherein the 
' 35 magnetic field at the cylindrical magnetron near the 
ends of the outer magnet section is approximately the 
same as the magnetic field at the cylindrical magnetron 
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near the center of the outer magnet section in order to 
help maintain the magnetic bottle effect. 
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